Thin films of ZnSe have been deposited onto glass substrates at 373 K by thermal evaporation technique. The X-ray diffractogram confirmed that ZnSe has cubic type crystal structure. The lattice parameters of thin films are almost matching with the JCPDS 5 -552 data for Zinc Selenide. The transmittance and reflectance have been measured at normal and near normal incidence, respectively, in the spectral range 200 -2500 nm. The dependence of absorption coefficient, α in the photon energy have been determined. Analysis of the result showed that films of different thicknesses, direct transition occurs with band gap energies ranges from 2.2 to 2.6 eV. Refractive indices and extinction coefficients have been evaluated in the above spectral range.
Introduction
ZnSe is an important semiconductor material with a large band gap (2.7 eV), which has a vast potential use in thin film devices and as n-type windows layer for thin film heterojunction solar cells [1] [2] [3] [4] [5] . These films can be prepared by a variety of techniques like vacuum evaporation [6] , sputtering, pyrolysis and chemical deposition techniques. [7, 8] . The recent developments on the fabrication of the II-VI blue light emitting diodes or blue laser diodes demand high quality ZnSe single crystal as a substrate for homoepitaxial growth. Similarly it is known that ZnSe differs from the other II-VI systems in symmetry. For example, when ZnSe is doped with phosphorous, C 3v symmetry is reported both by experiment and theory [9] . II-VI semiconductor super lattices, excitonic properties are expected to play a prominent role in optical transitions due to the much larger exciton binding energies than these in III-V compound semiconductors [10] . An attractive idea from the technological point of view is a polycrystalline thin films deposition technique giving samples with good electro-optical properties. In the present paper the ZnSe thin films are analyzed for their structural and optical properties.
Experimental Details
The sets of various thicknesses of ZnSe thin films were deposited by sublimation of the compound in vacuum about 10 -5 torr. The material used was in powder form. This was of "Aldrich Chemical Co." make having purity of 99.99%. The glass slides having dimensions 75 mm × 25 mm × 1 mm were used as substrates. The glass slides were cleaned with warm dilute chromic acid, detergent solution, distilled water and isopropyl alcohol in that order. The samples of different thicknesses (500 Å, 1000 Å, 2000 Å, 3000 Å, 4000 Å, 5000 Å) were deposited under almost same environment. The thickness monitor model no. DTM -101 provided by Hind-High Vac. The deposition rate was maintained (10 -15 Å/sec) constant throughout the sample preparations. The source to substrate distance was kept constant (10 cm) and substrates were kept at constant temperature (373 K). Deposited samples were kept under vacuum overnight for each set.
Characterization of the Films
The structural characteristics of samples have been studied by X-ray diffractograms (Rigaku, Miniflex Japan) with CuKα radiation (1.5418 Å). The optical studies were carried out in the wavelength range of 200 -2500 nm. A double beam spectrophotometer, Hitachi-330 Japan, was used for this purpose. The absorption coefficient, type of transition, optical constants and optical band gap were determined from these studies for all the evaporated thin films.
Results and Discussion
The X-ray diffractogram of the films indicates that films are polycrystalline in nature having cubic structure [11] .
The reflectance and transmittance spectra of these samples were recorded using Hitachi spectrophotometer model-330 in the spectral region 200 -2500 nm. Using these data, the absorption coefficient "α" has been calculated by applying the relation,
The absorption coefficient can be written in general form as a function of incident photon energy hν as using by Pankove [12] ,
where, p has discrete values like 1 2 , 3 2 , 2 or more depending on whether the transition is direct or indirect and allowed or forbidden. In the direct and allowed cases 1 P 2  where as for the direct but forbidden cases it is 3 2 . But for the indirect and allowed case P = 2 and for the forbidden cases it will be 3 or more. Ao is a constant and given by   Optical constants, refractive indices and extinction coefficients, have been evaluated from the reflection data and using the relations by Goswami [13] .
and 4π
Absorption coefficients have been evaluated using percentage transmittance data as a function of wavelength presented in Figure 1  . This is attributed to an allowed and direct transition with direct band gap energies [14] . The evaluated band gap energies are 2.0, 2.2, 2.5, 2.6 and 2.6 eV for the samples of thicknesses 1000 Å, 2000 Å, 3000 Å, 4000 Å and 5000 Å respect- The bulk ZnSe possesses an optical band gap of 2.58 eV. Estrada [15] was produced transparent ZnSe in most parts of the visible region. In present work the band gap value is higher than that of bulk material and also thickness dependence. This may be due to presence of quantum size effect [16, 17] . This may be due to formation of very small crystalline size in the thin films. It is obvious that films of small thicknesses are more strained, have small size crystallites and weakly oriented which together lead to highly absorbing films.
The variation of refractive indices and extinction coefficients as a function of wavelength is represented in Figures 4-6 respectively for the thicknesses 3000 Å, 4000 Å, 5000 Å. From these figures it is found that variations in refractive indices and extinction coefficients are oscillatory in nature. It is observed that the number of maxima and minima depend upon the thickness of the film sample as mentioned by Khairnar [18] . This comparative study reveals the following facts: 1) For the thinnest sample of thickness 500 Å, there two maxima and one minima in the variation of "n", while there is only one maxima and minima in the variation of "k".
2) For the sample of thickness 1000 Å, there are two maxima and minima in the variation of "n" and "k" as a function of wavelength.
3) In the case of sample of thickness 2000 Å, there are three well defined maxima and minima in the variation of "n" and "k" as function of wavelength.
4) In the sample of thickness 3000 Å, there are four well defined maxima and minima in the variation of "n" and "k" as a function of wavelength. 5) For the sample of thickness 4000 Å, there are five well defined maxima and minima in the variation of "n" and "k" as a function of wavelength.
6) For the highest thickness of 5000 Å, there are six well defined maxima and minima in the variation of "n" and "k" as a function of wavelength.
Refractive index varies in the range from 1.75 to 2.05 while the range of extinction coefficient is from 0.002 to 0.18. This is represented in Table 1 .
The XRD's of ZnSe thin films of thicknesses 3000, 4000 and 5000 Å are shown in Figure 7 from these Xray diffractograms, it is observed that the peak intensity increases as the thickness of the sample increases. The peak intensity is observed at 2θ = 28.40 for almost all samples. This observed peak is identified as (111) plane of the standard data file JCPDS indicating cubic structure having lattice parameter a = 5.4387Å. The comparison of standard and observed data is presented in Table 2 . This shows a preferred orientation in film growth along (111) plane [19, 20] . The grain size of these films was estimated using Scherrer formula by ElKadry [21] . 
Conclusion
Single-phase polycrystalline ZnSe films have been depo- sited into amorphous glass substrates as revealed from XRD analysis and evaluated small grain size in the order of 42.3 nm. The dependence of the optical parameters of the films on the light energy supports the direct character of the interband transition through an optical band gap in the range 2.0 -2.6 eV. The variation in optical constants as a function of wavelength is oscillatory in nature having well defined maxima and minima, which depends on the thickness of the sample.
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